(19) Japanese Patent Office (JP) (12) PATENT PUBLICATION (A) (1 1) Patent publication number 

Patent Publication Hei 5-262815 

(43) Publicized date: Heisei 5 year (1993) October 12 



(51)Int.Cl.' ID Code Office control number FI Location to show technology 

C08F 4/12 MFZ 7167-4C 
4/16 



Examination request: has not been requested 
Number of claims: 3 (total 10 pages) 


(21) Application nximber: 


(7 1 ) Applicant: 00000434 1 


Patent Application Hei 4-92241 


NIPPON OIL & FATS CO., LTD 


(22) Date of filing: 


1-10-1, Yurakucho, Chiyoda-ku, Tokyo 


Heisei 4th year (1992) March 18 


(72) Inventor: Ishidoya, Masayoshi 




305, 2-26-6, Kajiwara, Kamakura City 




Kanagawa Prefecture 




(72) Inventor: Kawamoto, Kenji 




4-13-13, Nishiooi, Shinagawa-ku, 




Tokyo 




(72) Inventor: Nakane, Yoshinori 




Jinshin Dormitory, 473 Shimo Kurata 




cho, Totsuka-ku, Yokohama City 




Kanagawa Prefecture 




(74) Attorney: Uchiyama, Mitsuru 


(54) [Title of the invention] Reactive 
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composition 


solvent, ultraviolet absorbent and antioxi- 



dant. as essential components 

(57) [Summary] 

[Constitution] Reactive composition 
composed of (A) compound having func- 
tional group which is capable of cationic 
polymerization and (B) thermally latent 
catalyst which shows active property when 
heated and which is composed of a complex 
body of Lewis acid and at least one kind of 
electron donating compound selected firom 
N, N-dimethyl formamide, N, N-dimethyl 
acetamide, N-methyl pyrrolidone, hexa 
methyl phosphate tri amide and dimethyl 
sulfoxide, as essential components. 
[Effect] Reactive composition of this 
invention are used conveniently for paint, 
ink, adhesive and molded product without or 



1 




[Claims] 

[Claim 1] Reactive composition composed 
of (A) compound having functional group 
which is capable of cationic polymerization 
and (B) thermally latent catalyst which 
shows active property when heated and 
which is composed of a complex body of 
Lewis acid and at least one kind of electron 
donating compound selected from N, N- 
dimethyl formamide, N, N-dimethyl 
acetamide, N-methyl pyrrolidone, hexa 
methyl phosphate tri amide and dimethyl 
sulfoxide, as essential components. 
[Claim 2] Reactive composition described 
in Claim 1 of which functional group 
capable of cationic polymerization of 
ingredient (A) is at least one kind selected 
from cyclic ether group , vinyl ether group, 
vinyl thio ether group, spiro ortho ester 
group, spiro ortho carbonate group, bicyclo 
ortho ester group, cyclo carbonate group, 
acetal group and ketal group. 
[Claim 3] Reactive composition described 
in Claim 1 or 2 is a complex body of which 
thermally latent catalyst (B) is a complex 
body of (a) at least one kind of Lewis acid 
expressed by a general formula 
MXn [1] 

(M is boron, aluminum, tin, lead or 3 A 
group through 7A group from No. 4 period 
to No. 6 period. No. 8 group, atom which is 
called as transitional metal belonging to IB 
group and 2B group, X is halogen atom 
and/or alkyl group, n means integer from 1 
to 6) 

and (b) above mentioned electron donating 
compoimd. 

[Detailed explanation of the invention] 
[0001] 

[Application field in industry] This 
invention relates to a new reactive composi- 
tion. Further, in detail, this invention relates 
to a reactive compound which has good 
chemical and physical properties and 
weather resistance , excellent in storage 
stability and it is suitable for pamt, ink. 
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adhesive and molded product. 
[0002] 

[Prior technology] Traditionally, reactive 
composition which utilized cationic polym- 
erization has been known publicly been. 
Such reactive composition is widely used in 
the field of paint, ink, adhesive or plastic 
molded product because chemical and 
physical properties and weather resistance of 
obtained polymer are excellent. However, a 
catalyst is needed in order to initiate cationic 
polymerization and in a composition 
wherein a compound having cationic po- 
lymerizing property and a compoimd which 
is a catalyst to induce the said reaction are 
present, problems such as gelation during 
storage and shortening of usable Ufe can be 
caused. For the method to solve such 
problems, addition of catalyst immediately 
before the use or thermosetting resin compo- 
sition which used thermally latent catalyst 
such as 6-fluoroantimony-benzyl sulfonium 
derivatives (Patent publication, Toku Kai 
Sho 62-192427) is suggested. However, the 
method to add catalyst inmiediately before 
the use is cumbersome because the compo- 
sition becomes two-solution type and in a 
method to use 6-fluoroantimony-benzyl 
sulfonium derivatives produces harmful 
substance which emits bad odor when the 
composition is cured therefore they are not 
necessarily satisfactory methods. 
[0003] 

[Problems to be solved by this invention] 

This invention was made in order to provide 
a polymer having excellent chemical and 
physical property and fiuthermore, weather 
resistance at a relatively low temperature 
and to provide a reactive composition 
having excellent storage stability and which 
can be used as one solution type. 
[0004] 

[Means to solve the problems] As a result 
of serious study to develop a reactive 
composition having above mentioned 
desirable properties, mventors of this 
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invention have discovered the composition 
containing essential components of (A) a 
compound having functional group capable 
of cationic polymerization and (B) thermally 
latent catalyst which becomes active when 
heated made of a complex body of Lewis 
acid and specific electron donating com- 
pound, and came to conclude this invention 
based on the obtained findings. 
[0005] This means that this mvention is to 
provide a reactive composition composed of 
(A) compound having functional group 
which is capable of cationic polymerization 
and (B) thermally latent catalyst which 
shows active property when heated and 
which, is composed of a complex body of 
Lewis acid and at least one kind of electron 
donating compound selected fi'om N, N- 
dimethyl formamide, N, N-dimethyl 
acetamide, N-methyl pyrrolidone, hexa 
methyl phosphate tri amide and dimethyl 
sulfoxide, as essential components. 
[0006] Following is the detailed explana- 
tion of the invention. The compound used 
as component (A) is not especially limited if 
it has more than one functional group which 
does cationic polymerization by Lewis acid 
in one molecule, however the compoimds 
which are shown below are preferable. First 
of all, for the example of functional group, 
cyclic ether group, vinyl ether group, vinyl 
thio ether group, spiro ortho ester group, 
spiro ortho carbonate group, bicyclo ortho 
ester group, cyclo carbonate group and 
compound having acetal group and ketal 
group are preferable, and cyclic ether and 
vinyl ether which are represented by epoxy 
group and oxetane group are especially 
desirable among the reactive functional 
groups which can be cationic polymerized. 
[0007] For the concrete example of the 
compoimd containing above mentioned 
cyclic ether group, (1) epoxy group con- 
taining compound such as several kinds of 
olefin oxide, represented by such as ethylene 
oxide, epi-chlorohydrin, aryl glicidyl ether. 



butyl glicidyl ether, phenyl glicidyl ether, 
glicidol, methyl glicidyl ether, 2-ethyl hexyl 
glicidyl ether, glycerol diglicidyl ether, 
ethylene glycol diglicidyl ether, diglicidyl 
ether of bisphenol-A, glicidyl (metha) 
acrylate, 3,4-epoxy cyclohexyl methyl 
(metha) acrylate, (2) oxetane derivatives, (3) 
tetra hydro fiiran derivatives, (4) ho- 
mopolymer of glicidyl (metha) acrylate and 
3,4-epoxy cyclohexyl methyl (metha) 
acrylate or copolymer of these monomers 
and other a, P-imsaturated monomers and 
(5) bisphenol type epoxy resin, (6) alicyclic 
type epoxy resin and furthermore, (7) poly 
glicidyl compound obtained by the reaction 
of poly carboxylic acid or polyol and 
epichloro hydrin are listed, preferably (1) 
epoxy group containing compound, (4) 
monopolymer of glicidyl (metha) acrylate 
and 3,4-epoxy cyclo hexyl methyl (metha) 
acrylate or copolymer of these monomers 
and other a, 3-imsaturated monomers and 
(5) bisphenol type epoxy resin and (6) 
alicyclic type epoxy resin are listed. 
[0008] Also, for the concrete example of 
the compound containing vinyl ether group 
or thio vinyl ether group, (1) vinyl ether 
compound of methyl vinyl ether, ethyl vinyl 
ether, n-propyl vinyl ether, isopropyl vinyl 
ether, n-butyl vinyl ether, isobutyl vinyl 
ether, sec-butyl vinyl ether, tert-butyl vinyl 
ether, cyclo hexyl vinyl ether, 2-ethyl hexyl 
vinyl ether, 2-chloro ethyl vinyl ether, vinyl 
acetate, hydroxyethyl vinyl ether, hydroxy 
propyl vinyl ether, hydroxy butyl vinyl 
ether, 1,4-cyclohexane diol divinyl ether, 
1,4-cyclohexane dimethanol divinyl ether, 
ethylene glycol divinyl ether, diethylene 
glycol divinyl ether, triethylene glycol 
divinyl ether, tetraethylene glycol divinyl 
ether, propylene glycol divinyl ether, 
dipropylene glycol divinyl etiier, tripropyl- 
ene glycol divinyl ether, catechol divinyl 
ether, resorcinol divinyl ether, hydroquinone 
divinyl ether or vinyloxyethyl (metha) 
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acrylate and additionally, (2) low molecule 
compound such as fhio vinyl ether com- 
pound corresponding to above mentioned 
vinyl ether compound, (3) monopolymer of 
vinyloxyethyl (metha) acrylate or copolymer 

of ihese monomers and other a & p- 
unsaturated monomer, (4) polyester resin 
containing vinyl ether group and (5) multi- 
functional vinyl ether compoimd obtained 
from hydroxy alkyl vinyl ether and multi 
functional isocyanates are listed and pref- 
erably, (1) vinyl ether compound, (3) 
monopolymer of vinyloxy ethyl (metha) 
acrylate or copolymer of these monomers 
and other a & P-unsaturated monomers (4) 
polyester resin having vinyl ether group and 
multifunctional vinyl ether compoimd 
obtained from hydroxyalkyl vinyl ether and 
multifunctional isocyanates are listed. 
[0009] For other components of (A), (1) 
low molecular weight or high molecular 
weight compound having spiro ortho ester 
group, (2) low molecular weight or high 
molecular weight compound having spiro 
ortho carbonate group, (3) low molecular 
weight or high molecular weight compound 
having bicyclo ortho carbonate, group, (4) 
monopolymer of cyclo carbonate derivative 
such as ethylene carbonate, propylene 
carbonate, 2-oxo- 1 ,3-di-oxalane-4-il- 
methyl(metha) acrylate or copolymer of 
these monomers and other a & 
xmsaturated monomers (5) acetal derivative 
represented by 1,3-di-oxolane and 1,3- 
dioxane derivative or high molecular weight 
compound having these functional group 
and (6) ketal derivative or high molecular 
weight compound having these functional 
groups are listed and preferable lists are (1) 
low molecular weight or high molecular ^ 
weight compound having spiro ortho ester 
group, (2) low molecular weight or high 
molecular weight compound having spiro 
ortho carbonate group, (3) low molecular 
weight or high molecular weight compound 
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having bicyclo ortho carbonate group (4) 
cyclocarbonate derivative such as ethylene 
carbonate, proplylene carbonate, 2-oxo- 1,3- 
di-oxolane-4-il-methyl(metha)acrylate or 
monopolymer of 2-oxo- l,3-di-oxalane-4-il- 
methyl(metha)acrylate or copolymer of 
these monomers and other a & 
unsaturated monomers and (5) acetal de- 
rivative represented by 1,3-dioxoran and 
1,3-dioxane derivative or high molecular 
weight compoimd having these functional 
groups. 

[0010] Upper limit of molecular weight of 
Ae compound mentioned above is prefera- 
bly up to 100,000 in number average mo- 
lecular weight from the point of workability 
such as handling and the lower limit is not 
especially limited, however, 100 to 50,000 is 
preferable. Furthermore, one kind or 
combination of more than two kind of 
compound which can be cationic polymer- 
ized may be used. 

[001 1] Thermally latent catalyst used as 
component (B) in this invention, promotes 
reaction at the time of reaction of the said 
composition and if it is cured at the same 
time, it adds chemical and physical perform- 
ance appropriate to the cured substance and 
it is an indispensable component because a 
long time stability is realized when the said 
composition is stored, and the compound 
which shows catalytic activity at the tem- 
perature higher than 60 °C is preferred. 
When this thermally latent catalyst shows 
catalytic activity at the temperature of less 
than 60 ^C, there is a risk of causing unde- 
sirable situation such as the case where 
obtained composition may increase viscosity 
during the storage or gelation is caused. 
For such thermally latent catalyst, ones 
composed of the complex body of Lewis 
acid and at least one kind of electron donat- 
ing compound selected from N, N-dimethyl 
formamide, N, N-dimethyl acetamide, N- 
methyl pyrrolidone, hexamethyl phosphate 
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triamide, dimethyl sulfoxide and phosphate 
trialkyl, are used. 

[0012] For the thermally latent catalyst 
composed of the complex body of Lewis 
acid and electron donating compound, an 
example of complex body of (a) at least one 
kind of Lewis acid expressed by a general 
formula MXn [1] 
(M is boron, aluminum, tin, lead or 3A 
group through 7A group from No. 4 period 
to No. 6 period, No. 8 group, atom which is 
called as transitional metal belonging to IB 
group and 2B group, X is halogen atom 
and/or alkyl group, n means integer from I 
to 6) 

and (b) above mentioned electron donating 
compoxmd can be listed preferably. As alkyl 
group of X in the above mentioned general 
formula [1] is preferably alkyl group having 
carbon number 1 to 18. As Lewis acid used 
in the said thermally latent catalyst, boron 
trifluoride, aluminum halide, trialkyl alumi- 
num, dialkyl aluminum halide, monoalkyl 
aluminum haUde and halide of transition 
element are listed. The valence of the said 
transition element can be generally available 
valence. Preferable example of these Lewis 
acid are compounds expressed by above 
mentioned general formula [1] and con- 
cretely, titanixmi chloride, titanium tetrachlo- 
ride, iron chloride, ferric chloride, zinc 
chloride, zinc bromide, stannous chloride, 
stannic chloride, stannous bromide, stannic 
bromide, dibutyl stannic dichloride, dibutyl 
stannic dibromide, tetra ethyl tin, tetra butyl 
tin, triethyl aluminium, diethyl chloride 
aliuninum, ethyl dichloride aluminum can be 
listed. One kind or combination of more 
than 2 kinds of electron donating compoimd 
can be used. 

[0013] On the other hand, as for electron ^ 
donating compound used in thermally latent 
catalyst in this invention are such as N,N- 
dimethyl formamide, N,N-dimethyl 
acetamide, N-methyl pyrrolidone, hexame- 
thyl phosphoric triamide, dimethyl sulfoxide 
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or phosphate trialkyl such as phosphate 
trimethyl and phosphate triethyl. One kind 
or more than two kinds of these electron 
donating compoimds can be used. 
[0014] The compound composed of these 
Lewis acid and electron donating compound 
may be made into complex body by mixing 
in appropriate solvent beforehand and added 
into component (A) as a thermally latent 
catalyst of the component (B). Also, it can 
be made into complex body by adding 
separately to component (A) and mixing to 
make component (B), however, in the latter 
case, the temperature at the time of adding 
and the order of electron donating com- 
pound may be limited depending on the kind 
of catalyst used. 

[0015] Either one or more than two kinds 
of thermally latent catalyst of the composi- 
tion of this invention can be used. The moll 
ratio of electron donating compound to lone 
pair orbit of Lewis acid used for component 
(B) of this invention is preferably in the 
range of between 0.1 and 4 and especially 
most preferable in the range of between 0.5 
and 2. Ifthis moll ratio is less than 0.1, 
activity of electron pair acceptor while 
stored can not be controlled properly and if 
it exceeds 4, it is not preferable because the 
activity of catalyst cannot effectively 
displayed when heated. 
[0016] Furthermore, it is prefeixed to mix 
thermally latent catalyst of the component 
(B) at the rate of 0.001 to 10 weight % based 
on the total weight of the solid of the reac- 
tive composition, it is especially preferable 
to mix at the rate of 0.005 to 5 weight %. If 
the rate is less than 0.001 weight %, reaction 
of the composition may become insufficient 
and if it exceeds 10 weight %, the catalyst 
which remains in the product may some- 
times cause bad effect to the physical 
property of product or cured product. 
Although the temperature and time needed 
in the reaction of reactive composition of 
this invention vary depending on the kind of 
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reactive functional group and kind of 
thermally latent catalyst, normally the 
reaction is complete within the temperature 
range of 60 to 200°C by heating approxi- 
mately from 2 minutes to 1 hour. 
[0017] Reactive composition of this 
invention can be used without mixing or by 
mixing coloring pigment, filler, solvent, 
ultra violet absorbent and anti oxidant, for 
paint, ink, adhesive and molded product. 
[0018] 

[Embodiment Example] Following is 
the explanation of this invention referring to 
Embodiment examples, however, this 
invention is not limited by any means to 
these examples. 

[0019] Manufacturing example 1 

(1) Manufacturing of the compound A-1 
following ingredients were put in a flask 
with lid and agitated for 24 hours at room 
temperture and 3,4-dihydro-2H-pyran ring 
containing methacrylate which is the objec- 
tive product was obtained. 

2-hydroxy ethyl methacrylate 

130.0 weight parts 
3,4-dihydro-2H-pyran-2-il methyl- 
3,4-dihydro-2H-pyran-2-carboxylate 

224.0 weight parts 
dodecyl benzene sulfonate 

0.3 weight part 
The amount which contains effective portion 
calculated by gas chromatography was 98.6 
wt%. 

(2) Manufacturing of solution of compound 
A-1. 

40.0 weight parts initial start up solvent 
(xylene) was put into a flask with foxir spout 
having thermometer, reflux condenser, 
agitator and dropping funnel, it was heated 
while being agitated and the temperature of 
100 X was maintained. Then, the monomer 
having composition described in Table 1 and 
polymerization initiating mixture (dropped 
ingredient) were dropped at the same speed 
at 100 °C for 2 hours by dropping funnel. 



After the dropping was complete, the 
temperature of 100 was maintained for 1 
hour and polymerization initiating solution 
with the composition described in Table 1 
(additional catalyst) was added the tem- 
perature was maintained at 100 °C for 2 
more hours and reaction was completed. 
The solution of compound A-1 having the 
property described in the Table 1 was 
obtained 
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[0020] 
[Table 1] 

{Table 1] 





Manufacturing Example 1 


Kind of compound 


A-1 


Xylene (weight parts) 


40.00 


Dropped ingredi- 
ents 

(weight parts) 


monomer A-1 


35.90 


n-butyl methacrylate 


20.00 


methyl methacrylate 


19.20 


2-ethyl hexyl acrylate 


25.40 


n-butyl acetate 


53.50 


2,2'-azobis isobutyronitrile 


2.00 


Additional catalyst 
(weight parts) 


n-butyl acetate 


. 3.80 


2,2'-azobis isobutyronitrile 


0.20 


Property 


heating residue ^^(wt%) 


50.7 


viscosity (25°C) 


0 



[0021] Note 

1) Measuring condition of heating resi- 
due 

3 hours at 105X [based on JIS K- 
5407(1990)4. heating residue] 

2) ViscosityiGardner viscosity (25°C) 
[JIS K-5400(l 190)4.5.1 

by Gardner type foam viscosity meas- 
uring method] 
[0022] Manufacturing example 2. Manufac- 
turing of solution of compoxmd A-2. 
40.0 weight parts initial start up solvent 
(xylene) was put into a flask with foxir spouts 
having thermometer, reflux condenser, 
agitator and dropping fuimel, it was heated 
while being agitated and temperature of 100 
®C was maintained. Then, the monomer 



having composition described in Table 1 and 
polymerization initiating mixture (dropped 
ingredient) were dropped at the same speed at 
100 for 2 hours by dropping funnel. After 
the dropping was complete, the temperature 
of 100 °C was maintained for 1 hour and 
polymerization initiating solution with the 
composition described in Table 2 (additional 
catalyst) was added then the temperature was 
maintamed at 100 °C for 2 more hours and 
reaction was completed and the solution of 
compound A-2 having the property described 
in Table 2 was obtained. 
[0023] 
[Table 2] 
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Manufacturing Example 2 


Kind of compound 


A-2 


Xylene (weight parts) 


40.00 


Dropped 
ingredients 
(weight parts) 


glicidyl methacrylate 


28.40 


n-butyl methacrylate 


90 no 


methyl methacrylate 


97 70 


2-ethyl hexyl acrylate 


23.90 


n-butyl acetate 


54.00 


2,2'-azobis isobutyronitrile 


2.00 


Additional 
catalyst (weight 
parts) 


n-butyl acetate 


3.80 


2,2'-azobis isobutyronitrile 


0.20 


Property 


heating residue ^^(wt%) 


50.8 


viscosity (25°C) 


S 



[0024] Note 

Measxiring of heating residue and viscosity, 
(1) and (2) are done similarly as described in 
the note for Table 1 
[0025] Manufacturing Example 3 
Manufacturing of thermally latent catalyst (B- 
1) of component (B) 

100 weight parts ethyl acetate was put into a 
test tube as solvent which was dissolved with 
13.6 weight parts zinc chloride and mixed 
with 14.6 weight parts N,N-dimethyl forma- 
mide while being stirred and left for 3 hours 
as it was, then the solvent was distilled and 
removed imder a reduced pressure and white 
solid was obtained. This white solid was 
pulverized into small pieces and washed with 
large volume ethyl acetate and dried imder a 
reduced pressure and 24.0 weight parts 
thermally latent catalyst (85%) was obtained 
as colorless solid. 

[0026] Manufacturing example 4 to S 
By following the manufacturing example 3, 
thermally latent catalysts (B-2 and b-3) were 
manufactured by combining Lewis acid in 
Table 3 and electron donating compound. 
[0027] 
[Table 3] 
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Tables 





Manufacturing 
examnle 3 ffi- 

1) 

_L/ 


Manufacturing 
examnle 4 <'B-2'i 


Manufacturing 
examnle 5 fB- 
3) 


Lewis acid 


Zinc chloride 


13.6 


13.6 




Zinc Bromide 






22.5 


Electron 
donating 
compound 


N,N-dimethyl 
formamide 


14.6 




14.6 


Dimethyl 
sulfoxide 




15.6 




Ethyl acetate 


100 


100 


100 


Form 


Colorless solid 


Colorless solid 


Colorless solid 


Yield (weight parts) 


24.0 


24.1 


31.9 


Yield (%) 


85 


82 


86 



[0028] Embodiment Example 1 to 6 

Raw material of the composition of Table 4 
were mixed and diluted with a thinner (weight 
ratio of xylene/n-butyl acetic acid=8/2) to 1 
poise (measured value by Brookfield type 
viscometer at 20 °C) and a reactive composi- 
tion was obtained. After each obtained 
composition had been sealed and stored at 30 
°C for 30 days, viscosity was measured again. 
As shown in Table 4, increase of viscosity 



was not almost seen and excellent storage 
stability was exhibited. Also, the composition 
was flowed and coated on tin plate, and baked 
at 120 °C for 30 minutes to form film. Knoop 
hardiness was measured at the position where 
film thickness of each obtained cured film 
were 30 |Lim, each showed excellent hardness 
as shown in Table 4. 
[0029] 
[Table 4) 



Table 4 





Emboc 


iment example 


1 


2 


3 


4 


5 


6 


Mixing ratio (weight 
parts) 


Compound A- 1 
Vinyl ether group 


100 


100 


100 








Compound A-2 
Epoxy group 








100 


100 


100 


Catalyst B-1 


0.2 






0.2 






Catalyst B-2 




0.2 






0.2 




Catalyst B-3 






0.3 






0.3 


Xylene 


4.0 


4.0 


4.0 


6.0 


6.0 


6.0 


n-butyl acetate 


1.0 


1.0 


1.0 


1.5 


1.5 


1.5 


Storage stability 
(SOX) 


Initial viscosity (poise) 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Viscosity after 30 days 
(poise) 


1.1 


1.2 


1.5 


1.1 


1.1 


1.3 


Knoop hardness 


9.2 


9.2 


9.2 


9.7 


9.7 


9.7 
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[0030] Comparative Example 1 to 4 

Reactive composition was fonned by using 
the material of the composition of Table 5 and 
storage stability was tested similarly with 
Embodiment example 1 to 8. As Lewis acid 
is not made thermally latent at all, viscosity 



increased significantly over the time, it 
gelated ultimately in the number of days as 
shown in Table 5. 



[0031] 
[Table 5] 



Tables 





Comparative Examples 


1 


2 


3 


4 


Mixing ratio 

(weight 

parts) 


Compound A- 1 
vinyl ether group 


100 


100 






Compound A-2 
Epoxy group 






100 


100 


Zinc chloride 


0.1 




0.1 




Zinc bromide 




0.2 




0.2 


Xylene 


4.0 


4.0 


6.0 


6.0 


N-butyl acetate 


1.0 


. 1.0 


1.5 


1.5 


Storage 
stability 
(SO'C) 


Initial viscosity 
(poise) 


1.0 


1.0 


1.0 


1.0 


No of days until 
gelation 


7 


9 


8 


10 



[0032] Comparative Example 5 to 6 
When ingredients of the composition in table 
6 were mixed and baked and the fihn was 
formed by the similar method with Embodi- 
ment Example 1 to 6, the hardness enough to 



measure Knoop hardness in all the composi- 
tion could not be obtained due to the lack of 
catalyst 
[0033] 
[Table 6] 



Table 6 





Comparative Example 


5 


6 


Mixing ratio 
(weight parts) 


Compound A- 1 
Vinyl ether group 


100 




Compound A-2 
Epoxy group 




100 


Xylene 


4.0 


6.0 


N-butyl acetate 


1.0 


1.5 


Rnoop hardness 


Not cured 


Not cured 



[0034] Embodiment Example 7 to 8 

After the materials of the composition of ' 
Table 7 were mixed and heated for 3 hours at 
120 ®C, molecular rate distribution of the 
reactive mixture by gel permeating Chroma- 
tography, peak of the weight average mo- 
lecular weight of 7100 to 8800 of reduced 



polystyrene, which did not exist before 
heating, was confirmed, formation of high 
molecular weight compound was recognized. 
However, after the composition before 
heating was sealed and stored at 30 °C for 30 
days, formation of high molecular weight 
compound remained in extremely small 
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amount and it showed excellent storage [0035] 
stability. [Table 7] 

Table 7 







Comparative Example 






7 


8 


Mixing Ratio 


2-ethyl hexyl vinyl ether 


10 




(weight parts) 


CARDULA* 

E10'> 

Epoxy group 




10 




Xylene 


4.0 


6.0 




n-butyl acetate 


1.0 


1.5 




Acid? catalyst B-1 


0.86 


0.86 


Weight average molecular weight at the main 
peak in gel permeating chromatography 
(polystyrene reduction) 


8800 


7100 



[0036] Note 1) Brand name: made by Shell 
Chemicals {^Translator's note. Spelling is not 
confirmed, not found in product list) 
[Effect of the invention] Thermal curing 
composition of this invention provides a 
ciured product which has excellent chemical 
property, physical property and weather 
resistance but also has excellent storage 
stability and it is used conveniently for paint, 
ink, adhesive and molded product. 
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(2) 



4$n¥5-2 6 28 15 

2 



1 



[»*«2] (A) jai>0*5^:t>a^L#5WffiS*< iO [0 0 0 4J 

[Iir«3[3] (B) fiE»©l»»«Etttt«*«. (a) HK J«^i:LT^#LTfi!c5mfi!c1*It<fcDiE-©BW*S^L 

MXn [1] ^dfr«tMofc. 

(5iC4'©Mfi;J^':/3g. 7;i/5x>>A. XX. ISXtt. [0 0 0 5] fftt)^, (A) *^:e->S-& 

nmmz^»^f^^nm*-^ihf^mm<no*>2 Amn'^ 20 b#<&wiES*^-r5^k^!Ki. (b) ju-fxKtN.N 

7ASe. 81)1. 1 BK&t/:2BiS{cR-r5a^^MtPf -v';<5^;i'*;PA75 K. N. N-5?^t5^JP7-fe h75 

S. n«l~6®SaT»5) •e*5nSfl:-&«f®'f'*i 3 H. vj^^^VXJl/^+vH. U >K hU7Jl'^r;i'®5 

6S(in&^a<i:'bia©;MxKt. (b) me© •&*»6atfnfc^a<i:"b-ffl©s^tt^ttfl:^4&t0 

«7^#tt^^«&©ttf(:T»'6ii:^j» 1 xB 2 BB«© it»«^ ^^mmyz^^^mtwmLmiek^mm 
EX-'mm. i/T$«LTj$-&Si£;«m/^%a#(-r-s «>©-?» 

[f!§^©Pai;f5:3ill] 2. 

CO 0 0 13 [0 0 0 6] KT> *55W*»iHB(ci!lBJT5. *^M>e 

fc!?«««ttte«n. -f^i^, aim i« r± 5 tt». *rwiB«©«ii>Ttt, 

[0 0 0 2] tfx;i/x-x;PS, bfx;u5^:tx-5^;i/S. x\f.uir)V 

flinTV»«c:t*>&, ^'i'. Win. sb ^r-^x. :*-+-fe^'>S(cf^^sn5ii*5x-7";K hx 

^rnrv^s. A5^:i->«ffKJS:*PJ&-r [0 0 0 7] t5lH©s«x-x;PS*^*rrs^b^<ft© 

■r<5iafiK*c*virtt. K-aficyjwfc&ieJiufco, u;i'i^'j'>y;i'X-7';K >^?;i'ifU5'S^;vx-T-;k 

Brffi^H*<S<)S:5JS:t*©KSAtii:-5.c:o<t5;4ra 7xx;i.i^'J ->i;;l.x-x;k i'Ui'F-^K ^^^^Jl-i^ 

]as«f»-r«;&fet UT. «lA«)»ilE*fi6ffliti9»c^ >J ->>?;ux-r;K 2 -x?;i/'\^^>';i.i"J ->>?;i/x- 

il&jfflfi£i»l (#^836 2-1 9 24 2 7^^^ Atfilg^ i^i/'U ->5?;l'X-r-;k ^'i 'yV)]^ (p^^) 7^^ U l/-- 

nTV»«. »(«Sffifflitr«rc^fti-r^A- h. 3,4-X3j«=^^>">i7D'\+i/;i.>i9^;i/ (pt^') 7 

j£lia«ift*J2K^'-r:/t;ftr)Ja»a*»«U T^^^yfl: 50 i'UW-h*a:©®x#+>'S^Wfl:^«i. ©:t=!'1r3' 



[0003] 



tSBWttr;a:StlA:t)©T*». 
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3 

:t-;p tx hTi^ n n t H U > t ©RiSKi 0# &n«# 
U if^i l^'J)V^'^(0in.iiifimi^t\.. b < li®x:1^ 

^3. 4-X3S+>'>'i'PA:^^>';l.;>l5";i/ {^^) Tif 

o, /J-^ffifP^fi^^t *<fcC;®liX7x 
/-;H!xjH*->ttfjIg. (B)JJBS8SCX3j?:^->«lfliB*t#>f6 

[0 0 0 81 Sfc, tfx;i/x-x;va**v>tt5':tt;x 

n fcfjn;x;px-x;K -f y7^Dtr;pex;px-T-;k. 
n--:f^)V\i=.)Ux-7-)W -i"y::/f=-;nfx;i/x-x 
jp. sec -::/5=^;nfx;px-T-jv. t e r t -::/5=^;i/ 
ifx;!/!-^;^ i/i;a-^^-y}V\i=.)Vx.-'r)l, 2- 
x5=-jP'\^5';nfxji'X-xJk 2 -i' □Dxg'jufx 
jPX-xJk WSHxjk t:Hn:^^vX5^;Hf-jl/X- 
kKo+5'yDi;;i/i;x;wx-x;k kHP=^^i^ 
:r5=^;Hfx;|/X-f-;k i . 4-i/i^U'^^^>Pt'- 

>?x?u>i>"j3-;i^5?lfx;wx-x;i', hU 
xf=^W>yU3-;k>ftfx;kx-x;i', xh5X9=-l'> 
iAij 3-jWi?t;x;kx— f;K fa\d]^>!f>) 
kx;ux-x;k i?:/nt:w>i»^U3-Jl'-:^tfx;i/x- 
hU7^nifw.>jru3-;Ps?Hx;ux-x;k * 
x n i? tx;vx-T-;i', U V / tf x;i/x 
-x;k A-f Hn:^y>-;?tfx;vx-xJPj5.5t»ttKx 
u^i/x.^)V Ti^'JU-ha£©®tfx;i/x- 
T^ji'^^'ft, sfeicfi^irEofcrx^vx-TJWb^ic 
iS-r 5 lfx;vx-7";i/fl:-&*® .k -5 ;^fiimt;-& 

*{*^t®*a^{*:, ®ifxji'X-x;vs*^sjP'jx 

;i'X-5^;i'fl:^«ijai!*^if&n, ff*Ktt®iix;i. 
x-x;vfl;^«(. <3)trxD:^'->x9';P W^') 7i";u 

Wr53l?>Jx;^x;Wli*J;t^<5>k Fn=^^e^rjV+;l'H 

*'Siatk:::;i/x-7^;Wk^«i*«*tfen5. 
[0 0 0 9] *©»© (A) riS^J-tUTtt. <DXKD* 




(3) i^BJF5-2 6 2 8 1 5 

;i'hxxxJi'SSWr-5fi^H«a&SV>ttS5^H^©flj 

»atitt^^)-?«©fl:^fe. ®kv'i'n;r;i/h*-:i^:^ 
-hSS*-rsffi5HFS»5V»ttiS4H4l©fl:^«. ® 

x?^u>*-3l?*-h. :rDh!u>*-!H*-h. 2- 

:t*y- 1. 3--;>:r4^y7>-4-'fJl/-;<5';i' (;< 
\,^t2 --^^V - 1 . Z - V^^V v>- A )V- ^ 

«^ ®1.3-S?:f*y9>-<»1.3-y:r*-9->IIH»# 

j:n6©*tB»*'rr4ie5»Tfi©fl;^»if3«ujitfs 

n*-jj?*- hf8Jiflc»«Vitt2 -:t+V- 1 . 3 -5? 

-^»ft*»#to«a^#. ®i, 3-y;f=*'V9> 

4> 1 , 3 -i^rf :¥-t}->K«*^lCf^^SnS7-feiS'-;l/« 

[0 0 10] ^;/bllffi3©fl:-&«©j^^©±l&». mk 
30 Vi;* ^©f^l!Ht©S* l 0 Tsmm^T 

*t. ftci 0 0-50 00 0)8f^*L.i'>. asfc. en 

&®*9^:t>S^b#5fl:^tll4 1 SfflViTfeiV^U 
[0 0 11] *5SMlC*ViT, (B) fSi^tLXm^^^ 

attt8s#-^-r-5tt"&ic. Kfflj£«&©»jai^icafi»i 

40 6 0'Ca±©iifilC:6ViT«J»ffittS^-rfl:^'&*<S* 

uvi. c©iR#«tt«aswi6 0'c*^®fflffirMj««tt 

;KXeiN.N—;?^l5^;P*;PA75 H. N,N-i?;l 
5';i'7-fe h75 H. N-j?15^;h;diJ H>. 'N+'lJ-^l^ 

u 7ji'+>)w© 5 ?>miititc'PfSi < t t>-a©a^ ft 

£9 [0 0 12] C®;WXtt&«7-ft4{£^^«d:©«Sff: 
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(4) 




!|$n?5-2628 1 5 



MXn [1] 

JB^K* ft Sll 4 sue WM© 5^3 A^)iv^ 7 
A». 8iS, lBj^2fet;2BSl»CMT5a^^«i:llf« 

s, n»4i~6os»-c*«) T?a*n«^^»®«*> 

&i!«n&'>ja:< tt>ia0;w;^»t. (b) gfjiBS 

ttiB-jKS [ 1 ] ©xo7;mr;i'Stt. i ~ 1 8 lo 

6n5;W:^Ki:L'TB, e!^«=7yfl:*f>«. An 
4^>fl:7Jl/5-'>A. hU7Jl'=^;l'7;V5ni>A, >?7 

;i'+ji'A ay >ft7;i'5 a» 7;i'+;i'/Nny > 

ft7;V5r:'J'i.. Rt;a^7c^®ADy>fl:!a;ftif*i# 

m-ft, ia^t:®-«, jaibsiB, *<ts«a. mc^-T. 20 

X, ifi^fc^rxX ^»-xX, ^^nxX. rJfi 
^bi^y^^jm-XX. r:^^-:^:/5';HI:ixX. xh7 
x.'}')V7.x. 7-Vv'^^)V7.x. h'Jx^;P7;i'5-'> 
A. ififl:-:;x?^ji'7;i'5r:^?A. -iifl:x?;i^7;i'3- 

[0 0 131-*, ^JgWfflJftjtffittMttC^l-iTffltJ 

&nsfl?-«4ttft:^'»»±v N.N-i?pt5^;i'*;PA7 

5H. N,N->'p(5^;l'7-t h75 F. N-;<5^;Wfcrn 

±3a:y>»hU7;p+;i'j5ci!T**. ;in6®«?« 
to 0 1 4] unsojwxRta^ft^ttft^ifet** 

**^ftL, K (B) fi!55>©S?*Jgftttttj«tl/T, (A) 

iJ>fKSllPLT&J;V»U Sfc (A) jS4^*lc9J*JrSS* 
2 - k H n4'->xg=-JM U U- h 
3. 4->»h HP-2H-fc!5>- 2 -'f;l.-;)ig^Jb- 
3. 4->?t HD-2H-lf7>-2 -*;>JJ^^ri'W-h 2 2 4. 0 



*)!nibT®^-r«ctic±?)«t«:ft:U IS (B) 

CO 0 1 5] *5!Wffl^'^C*ViT«. K (B) ^^<D 

mmw&.9m\i. i sfflv^rfe * l. 2 a«±i£ja*.^ 

to-arrfflV^T-biK *5BM (B) jSiJ-fctfifflr 
ifcttO. l~4©«BlC»-5®*«a*K. I^JCO. 5~ 

2ofSH{c*«©*ta*Lv». c:©t;Ht*<o. 
Ttt»iKi^tcSi'JtS«#©«tt*+i>Kili!iai-r« C i 
jJtT^JSV^U 4gje^5i:ln!l»^»C«!iStt*+^^K: 
52»LC<<S:SffllSl*t^)ien, »SL<;&:Vi. 
[0 0 16] ;$&tc. n© (B) ^^oiimtE^im 
tt. Kj£:ttffl^«i©i|g@jg^>Sfi(cStJfr, 0.001 
~i osax©8!i^T!E^-r5©*tM*u<. mzo. 
0 0 5~52a%©ai^T?E-&-r5©*ja*i/V>. ::© 

ft«t0. 0 0 lSftX*ll*C»eifiJ$«©Sl£:«t::F+^ 

K:;^S*-€-n*»*-5U 1 0aS%S;)@;t5t#^ns 

^ja<»«t»icsirr2)ftiiJ8*^^fi2®*svitt«'(is«&©4&tt 

©aiS. ilft#«1ti»»(©a^7%^(cJ:DSftS;)t. aft 
6 0'O'2 0 0'c©iiB©&£-e. 2^ft\i^\^\mms. 

[0 0 17] *55^!©Sl£:ttffijES4&tt^-©t*T, 
[0 0 18] 

mmm 'M\z. %mm\z^^x:^%m^-i^\zmm^ 
ns'b©Tttfevi. 

[0 0 19] SBS^i n:^4I^A-l©aijS 

(1) *«#A-i©«je 

iikmy^7.nmzy^m^mL3)-. .saT?2 4^m 

flti^fs ^: tlxiO BWti-c*S 3 . 4 ->?t Ha- 2 
H - tf 7 >!8^*r^ ^' i"J u- h 
1 3 0.0£fi8S 



(2) ft^«sA-i^©ssja 
asm-. sfl5»m am «Tn-h*fliAfc4^ 

0, osfiausttii*, a«iT-ejpf»u iooics« 
-sit. mz\ 0 o'cofift-rr. % 1 ^iE«©i&j£©^a 



Tn-h±D^jijSTLfc. ?ST«m 1 0 0"C©fi 

ft&mm^^. ^ 1 ^i2is©ffi^©£^pi^^^% 
(SUn/HlK) i&^iinu $e<zi 0 ox:©iift%2i^Ri 

ttS'rrsfli^A- 1 ms.t:WtL. 

[0020] 

[^1] 



50 
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(5) 



m 1 



5-262815 









A-1 




40.00 




««:A-1 


35. 90 




2 0.00 




19.20 




25. 40 




53. 50 


2. 2'~7'/b*X'f V/f-or-hi;;!. 


2.0 0 




S^n-:/^;l/ 


3. 8 0 




0.2 0 




i}Qfm^ " (wt%) 


50. 7 




O 



[002 1] S 

1 0 Sr-Ca^lBJCJ IS K-5 4 0 7(1 9 9 0)4. 



0. oaagssttii*. JS^T-enDiSit, iooics« 



[J I S K-5 4 0 0(1 9 90)4. 5. Ijtf-H:?— S (MllDttJS) S^lflU S^lCl 0 0'Ca)iiJfS2^M 

[0022] 2 flS^ttA - 2 JglRCDSjg (tS*T5ft:-&«iA - 2 

fiKfff-. s«E}»^is. mm, mra-h &m^± 4 ? [0023] 
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(6) 

2 ^ 



5-26 28 1 5 



10 





S!j&^J2 




A-2 






4 0.00 






28.40 






2 0.00 






2 7. 7 0 




2 -xf->>V'\+i/;PT^ h 


2 3. 9 0 






54.00 




2, 2' -TVi£^^y-/'f-a-h^JJ\^ 


2.0 0 






3. 80 






0.20 




ijamm (»t%) 


5 0.8 






S 



[0024] 

1) , 2) iiaim»T!cxmm(om&yimi»m&.tn 
[0 0 2 5] m&m3 



2 4.0 SS«i ( 8 5 SS) ^^ifeH^ftt l/T»&, 
[0 0 2 6] |!j§«i|I4'^5 

[0 0 2 7] 
[^3] 
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11 



(7) 

3 m 



12 



^^§l¥5-2 6 2 8 1 5 





(B— 1 ) 




\ 0 0 y 








1 ^ R 
















14 6 




1 4 fi 






15, 6 






100 


100 


100 












24.0 


24. 1 


3 1. 9 


JR^ (%) 


85 


82 


86 



[0 028] mmi-^ 

E^Sttifi^te t Lfc. ^6 n&#iBjS!»* 3 0 ■C-C 3 0 



hit. %<oi\1t'^VHm<r>mHfiiOum<oim.\z^\,^ 

[00 29] 
[%4] 
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5-2 6 2 8 1 5 



13 14 
m A ^ 









K 


% t 










1 


2 


3 


4 


5 


6 






100 


100 


100 


















100 


100 


10 0 




ttii«B-i 


0.2 








0. 2 












0.2 






0.2 












0.3 






0.3 






4.0 


4.0 


4.0 


6.0 


6.0 


6.0 






1.0 


1.0 


1. 0 


1. 5 


1.5 


1.5 




W9mm 


1. 0 


1.0 


1.0 


1.0 


1. 0 


1. 0 


(3 0T) 


30H»ttBE('H'fX) 


1. 1 


1.2 


1.5 


1. 1 


1. 1 


1. 3 




9.2 


9.2 


9.2 


9.7 


9. 7 


9. 7 



[0030] mm 1-4 mzmL< i^m^^mh. snwica-en-enm s sfc* 

SSffiWl~8 tl^filCLTJS'jKSfttttttKSffofctC [0 0 3 1] 

5. ;wxK*%^6J»^»^E^fc;^nT^»&^»&^^). sii^ [as] 
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15 



(9) 

m 5 £ 



#ffl¥5-2 6 2 8 1 5 

16 







Jt R «fl| 






1 


2 


3 


4 






100 


100 


— 


— 










100 


100 






0. 1 




0. 1 










0.2 




0. 2 






4.0 


4.0 


6. 0 


6.0 






1.0 


1.0 


1.5 


1.5 






1.0 


1. 0 


1. 0 


1. 0 


(3 OX) 




7 


9 


8 


10 



to 0 3 2] JtlWi|5~6 *S£©8»«tt#6n!5i:*»ofc. 

^6S<Da^ffllSjBf*)g^U *lffiMl~6il^^CU [0 0 3 31 

SI? 6 ^ 





Jt l!f 


5 


6 




fk^^A-l 
t'— T-;uS 


100 




<h^«!lA-2 




100 




4.0 


6.0 




1.0 


1.5 









[0 0 3 4] *6S«q7~8 ^®I©i>^ai>^'&iBJ«Lfci:C5lin^-r«.frlce#«E 
S7*cofflj!g®IglHSiB-&U 1 2 O-C-ca^rajpg^Lfe L&*>ofc5K'JX^U>^oaa¥i^5i^a7 10 0 
©■6. y;waai'nThi^97W-K*V>T-t©KlSjB so ~8 8 0 0©t:-J>*qiB4n, K»^©fl:^4Sl®4 
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(10) <#Hip5-2 6 28 1 5 

J7 18 

ltj^u ccDj)D5SSfi®ia>a«5S3 oicTa * coo 3 5] 

» 7 S 







it m m 






7 


8 




t*— ;l/x.— 


1 0 














ElO " 




10 














4.0 


6.0 






1.0 


1.5 






0.86 


0.86 












8800 


7100 









CO 0 3 6] a 1) as* : *>x;wK#ai 

C0037] 



Page Blank (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

1^ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□) BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



This Page Blank (uspto) 



